Searching PAJ 



1/2 ^-v 



PATENT ABSTRACTS OF JAPAN 



(1 1 )Publication number : 1 0-2561 88 

(43)Date of publication of application : 25.09.1998 



(51)Int.CI. 




H01L 21/28 






H01L 21/3205 








H01L 29/78 




(21)Application number 


09-053606 


(71)Applicant 


SONY CORP 


(22)Date of filing : 


07.03.1997 


(72)Inventor : 


SUMI HIROBUMI 



(54) FABRICATION OF SEMICONDUCTOR DEVICE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To fabricate a fine 
semiconductor device simply by bringing a silicon layer 
into contact with a part for forming a silicide layer, 
oxidizing a substrate using an anti-oxidation mask 
formed at a part other than an insulation layer forming 
part, forming an insulation layer and then forming a 
silicide layer by causing the silicon layer to react on an 
overlying metal layer. 

SOLUTION: An insulation layer exposed to the outside 
through an opening of a mask layer, formed on an 
insulator 22 deposited on a semiconductor substrate 21, 
is etched and then the mask layer is removed before 
forming a silicon layer 24 on the entire surface. 
Subsequently, the surface of the semiconductor 
substrate is thermally oxidized through an anti-oxidation 
mask layer to form an isolation layer 26. Subsequently, 
the anti-oxidation mask layer is removed and the 
surface of a channel forming region 29 is oxidized 
thermally to form a gate insulator layer 30 and then a 

second silicon layer is formed on the entire surface. Thereafter, a metal layer 38 of titanium is 
formed on the entire surface and subjected to heat treatment by RTA so that titanium in the 
metal layer 38 acts on a gate electrode 32 comprising first and second silicon layers to form a 
silicide layer. 
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[ i»*3S 1 1 jbiss tit ¥mwm^r cm 

Si:, 

±I&&JKS<7) x ±f EH 1 <0 is 0 =J fc £ ft 

ft. 

X'hK). 

m.*mwmmm<ny- hm^mzy- hmm*m 
m- burnt. 

my- bimm±izy- h9&*mm-&JMt £*-r 
& z. t -r sumps i cstto^mtosBe 

my- htmm±i,zM2<7)i' uziym^m&tbT.mt 

JJBAiMUS. ±ieHlfc«tV'm2<7)^i;n^ji±^ 
2<0^'j3>'Jii:»RJC36««rSit"CV^v^B{»*x-yf- 



sxt\ ±Mmmt'?x7misx.ifii'V-3ytx.»,<f-y 
r&zmiz-tmmmzKmLxte* . ixtimmtm 
jar siMK««ncjfefir or±iE*m**x 

[000 1] 

^wmmzm^ixh^mwm^m^^mw-mm 
jhcs'ytM KJi#»j*§ft, te^BraaHcamMtie 

[0002] 

9 (J3lTMOS-FETI:V^) COffltMMzmK ZCV 

%<vt&m.m<r>M-£\&o. 0 8jume*jaTJcr* 

[0 00 3] i<I^#\ :^)J:3«S!Ji«ytn-£ 

■t&ztfrt*. mftmm$tcr)ft±timtb*^zti,z%: 

ztiit. ^tcv^^oro-b.yHfMPu, mzmm 
mm*mszti& m p umz&^TT-m t%z>. 

[0 0 04] ^(OM^fcb LT, y-XfcilXH 

h\ 0lJ^.(fTiSi 2 CoSij ^SrJ^jS 

LxmK<nmm*mz>£o<,zLK^t>v}>&-*)-vw y 

[0005] £<0t&fc»^#3^fiaj;tl:f M O S - F E 
8 * #B3 LTtra-TS . 5fc-f 08 A^-Ti p fc:. Si 

J: hm-it^^m 3 sr , s^wc^^s^ *»jar 

V^^a^-SrSfeK-ft-f S^*>«9>* LOCOS (Local Oxidat 
ion of Silicon) iz X r>X&Ht1&&BM4 ZBffct 
■6. 
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[0006] 128 b izTfi-tx 3 az. ttftmytm a t,z 

£^TM*tuzm=FjmM±.e>Si 3 N 4 JBBiiilA'S 
i0 2 JS2*x v f-^Bj*U. fiiiBRIWfctio-CS 
i0 2 y-Me*K5£JB#U Zticr>±i,zl%mcomw 

ansjis i i o=sr*y-b«ffi6*apif»jfti- 

[0 0 0 7] H8CK3Ktipfc:, y-h«ff60«SH 

£Si0 2 izZLh+TJ ;U8<7)7gj££?TV\ <r<o 

4 £-f *y£EA?X^ t LX ~?mm<r>A Xy&XZfr-o 

auss/D«wtv^a) .9t»»iW5. 

[0008] H8 DfcrSrri 3 ^ffi£*l$yiLT 
{ZTi . Co^coS i fcKiELfall^C^U^ h"£7£ 

jaws i fc«oT'# &&wg i o t^HWtcsasrrs . 

[0009] ^<OfJMa£fi : oTi' l J-»M Krta&S* 

5 i ±0**S/D««9±4:y-h««6±fclE«« 
fcUSUBBJSSfUfc&iWI 1 0 t S i tcOBOfcZff-oXZ 

&V">. i-^rt>*>S i O z fciS-iM H^^-^StSiLf 
K£x y f-^-TS^. i:<9&'Vu;«y^>'?'J£fc: e i: oti 

■yf-y^n»*-rs. ^coj:3t-r-?.t. siiss/D^ 
•jim vmi if.zxhv-x^uiv\^A >mm m 

TS/Dttfcli^ ) 1 2*«»jRSil4. 
[0 0 10] HSL^^ «TBCJ||gfNUSJI 

A 1 — i> L<(i«0A 1 SR^AIStfcJ: *_UnEttO&j£S$ 

fcfi 1 3 i i: J; o T t "T h mi IXM O S - F E T £ 

[ooii] ±asLfcia*, v-y-tM f*s/d«« 

JSt: J: 6 &v ^-^^Jt L l z k W?£ h . 

[0 0 12] ;«:feviT^ 
«Hb£flH\ *os/D««<08ttlMfcfc:J:-*T. £*>S 

i S i 2 * 1 1 ZT&m-h t # , iOT i S i 2 
■C*=5r<=5r4. fiMW'tfcfc'&S/DfRWfiO^* 



i^t^rO. ififctfoT, iOS'UtM KjWK8Hfcb 

[0013] £*ifc*t U iS^S/DMhfclMW 
F*J8JiW4*£fc:, i<OS/D««±fc:S iMSrSBK 

-feX#*jg§g£ftTV^ ( I EDM (International Elec 
tron Device Meeting) 9 4, pp687-690# 
B3) . i<0idtC, WitfTi S i 2 
•g\ T i S i 2 <7)Bmz-&5-Tt& S i 2rjII!RS i 

S/D««Lhfc:»*S-ii:6«^J:'5. f<TiSi 2 I 

ttLxhm-kMi5izmm%<m^T i s i 2 

*4it*»6Wfctciiilll«Ba»fc^tt=<<. MtcW 
J: 3 ^^--y^S^tJ: 4lgJi*ifc<0SBK*)* 

&&&z tares &. 

[00 14] 

l&WmtLi 3 fcf 6iHH] .BGLfcJ: 3 tc s Si 

Xh, Z^mW*. XS**itlR«JW«k=5:4. 

- 1 * J: 3 tct^^^acoMit* 
[00153 

vmim&ztL, ^m^.mzm^wmmm<^m 
mtWfttzti&^mfomwiDwm-x&x'h*). c\cowr& 

z^x? tLx^mfammzttLxwiiKmimmikz 
m^x^mm^mm-^TMt. mico^va>mt±. 
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[0016] ±&&*wmaikHmz£tUi£* ^-y-vM 
ftnc fe & &m £x -y y^-r £ freiMt$rigt\ 

[00 17] 

fflitfMO S - F E T<0J5fje<O#53(M«S« N #Rfc£ S/ 
D^8±£>-y-7M FJftWBjfcSfu ffiOBfJtawc*? 
#itiSfe«JlsoJ: 3 &i^JI«&£ftS^ft^giDg! 
&jm£&\vz* ^mWMSLhtc, fBKOi/UnvJi 

flL MBHtex^JlSrl&irU ill coi^y n>-JI_t£$I 
^T&Wf 5r^j£U <r<7>mi<?>^y3yjf fc^JRJf 

co U -+M K com&wmz , yijaySi coSJS#* § 
*if ^SrVMWiK9£WI£ x •/ ^-V^B* l-TW^co* 
«ilfS/D««t^=5r<i:fc-aJMlSrt- 

[0018] ^njJIB&#^^«*K^^ 

/D fflKDf- h 35 4: BW«- £ mWz&mig. S / D «W 
#%M£iX-!>^;b<9>-i>LDD (Lightly DopedDrain)M 

mo s - FETitt&tmt&g&im&r 

*. i<o«^. ^-riaiA^-ria^. ^**«r2 

<«pS<0Si»R{cJ:->'C«fl!W6!:*». mmWM 

<r t & . i so^flts^ 2 i *> 1 zmzmz. im. 

MUSiOj te«t4l(»K2 2*J»lfct4. -lOOSfe 
lid 2 2<0Bffi&. mx.HA s 1 mOaiJitotOi 
Srtt&U 8 0 0X;^)MfefcJ:^T5nmC0JPSt:?P« 

[0 0 19] IlB^tioC. **WR2 2_hfc, 0| 

«M»8Ji<>5jBrtL -r^r^^Locos ig-efM-r swank 



vA7mw?->$:mfm-&m< l zm^z>m?/t~?x7( l z 

co;i?-yi,ztim-fZ>ffln2 3W$:Bf&T&, ZLX. 

Z.<7)-?X7M2 3 SrXy^-y^vX? t LX , *«9gHP 
2 3WSatOM»(cKa-r4tt«K2 2i»»fc:J:^ 
Tx-y^y^s. 

[0 02 0] HlCfcii?-*- J:3fc, x-y X9M 

2 3£BfcfcU £9itt(c£ttAS i , fefeWitoSfaftS 
i. £*r{±mf£ B H B S i C±SiBltfD^U3>'Ji2 4t« 

if0»l<0^U3>'JB2 4Ji, fliRKSi 
H, , He, N 2 -eft -Fill 0 0 sc cm. 

400sccm. 2 0 0 s c c m£ i> oTiS 9 . E^J7 
0Pa,M6 1 O-CtCVD (-flS¥«(S«Bj£*) &t,Z 
X-oXmZ 5 0 nm^sf S i (iZ£-oTB]&-?&Zb 

BE^oWCtt, ±3*Lfci-3t, Si0 2 i 

Mffl|2 2<0Jl&S£fr-?Jfc»6--C*Sa*» ^««5SH2 2 

[002 1 ] 01 DiZ^rtXoiZ^ y'j3yl2 4(:7 
tb'jy/?7< SrfflWd^RfcifR I E (RJ6tt>f 

-y^y^'Srfr^T. y-M«l:*<aPiW«Ofi««S/D 

4. ■T^h'^-'fx.y^y^kL 0|^trc 2 C 1 8 F 3 b 

5 F 6 b £ , 60sccmtl0sccmfcc0 
iftfi^oTffi^LT. JEE^Jl . 3 Pa. v-f^nifc;^ 

-850W. RF (ftffljS) ;\°7-l 5 

[0022] hi Et=isf i dt=. m^MtmmcDB 

±t&Zbcr>X'Z&MWiit-?Z?m2 5t:&f&-?2>. Z 

<rmmc7^9m2 ^jxtfs i h 2 c i 2 . nh 

3 . N 2 ^^-?-'ll50sccm, 20 0s ccm. 2 
OOsccm5rt>-?TjM0a^. ff7J70Pa. *SJ£7 

6 OXJ-CBIff 1 0 OnmML, *<0«L u<?)SiN 
M7th'jy/77^ffl^TH7^X7 f-y ^fc J; 
§A7-yx 7 f y/J:tf^tlP2 5W?:f^. 
icOH^'fx.yfy/li, ^Jx.{±*CHF 3 bo t b*Z 
tifftll 5sccmt8sc cmSrt otftl&LtEA 
6. 6Pa,7^ogA7-1 350W, RF^tV- 
1 SOWlciiRI EtcJ:r>ri 1 T3ik* t T#*. 
[0023] ^-com, 02 F^-fi o t % B^-fkvx 

^B2 5 £WHfr?A7b L,X¥&titt<V$m&fmte 

Lxm"?fttmmm2 6*®*tsv>*>K»sLocos s-ft 

^J^.{f0 2 ^X2r4s lra^t^TMU 9 50 
°CC0 UfiRfc: J:->T)liS300nm \,zB^th . 
[0 024] 02G^-Ti:3{C. W^VX^Jt 2 5 

[ 0 0 2 5 ] ^LT. ^BE<^Nif(^R2 1 n^^ 
pf+ *;ko#m o s - F E Tiz X h mt m 
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OS£J&£-r.g>%£-(Ci5VvC«:, -jj<nmwm<oMos 

- F E TCOBfS&ttzmn 2 7 W£g£f£ LtzMZ-tt 7 * V 

/5 7 ^tioTJS^i. .ktm^&Avx?^ 

7*>KJP2 7W£ffltT. 3»l*«£W*.HrplU0'>x 
/MHJ*2 8£#jft-*-44:t:>'aEA«:fT3. WilfB (* 
□ y) 250keVT5xl0 1 Va» ! COF-X* 

*>iiAVX?Jf 2 7<DllP2 7W£ffltT0y;i{;i:B 
Sr. 7 0keVt3x 1 0 12 /cm 2 «H-Xi^^y 
&A£*t3. 5Et«HiME*S»LrMOS-F 
e to l # vifflfl;Ev t h ZMfc-tZ tz#><r>A 
ff^rfA-^;wgra«2 9j, v-U3Vii2 4i?)Wn 

2 4W?-ffltT»{£-r^. .KM^V&Ati, ^Jx.(i"B 
2 0keVT-l. 4xl0 12 /c« 2 tf)F — XM.X'4 

[0026] «i»7 5rM'>'*^hfc:J:&>f3j- 

«fflOMOS-FET«0»«»fc:|HPaSfttfc7sr 

i^'X hJi{;J;l>-f jJ-^&Avx?^ 7 £7 * M> V ^ 

Ji. W^ii'P (OA.) 5r, 4 0 0keVC5xi 0 12 / 
cm 2 OK-XJtCtr?. ZLX. m.tefZTHL&^&iSSB 

As^> 270keVT'3xl 0 12 /cm 2 CDF— XfiT 

■fjry&A?-*. ifc, je£SH»K*iJ«i/cMos 

- F E TcO L £ V*ffi*EV t h SrM^-T S fctf>«D>r 5f Vft 
A£fr3. CKO^^fvaAJi, £IR«£B£. 2 0keV 
X"4. 8xi0 12 /cm 2 <?>Y—Xa.X"-4*>&\-th* 

[ 0 0 2 7 ] 122 HtC^-T i 3 fc % Si ¥*itt:X«2 1 

8 o o°cnMm£ft^x9\-mzmm-fz>^*>w&f&m 

WR3 0£JB*j£U gSHti£0f;l.U&ttAS i 

JMIS i*4Wi4i|fcftSifcJ:4»2<05<'y:3VJI3 

lSr^-T^.. M^tfS i H 4 . He, N 2 CD##X2; 
^fillOOsccm, 400sccm, 200sc 
cm£i>oTiH9. Eft70Pa.?&g61 O'CT'CV 
DfcJ: oTWbS i £H£ 200 nmt«mi: 

[0 0 28] 03 HZm-fXoiZ, 7tMJy^77^( 

ilcoT^y- F f£ll*JS£ 3 0^A7-yx 7 fy/Lty 

y a vm 3 1 <o-aia»&$rs y- bmm 3 2 stkm^bk 

U y-h*<>>#jft*firVV hm«E3 2 SrffcCT 

#J;t{£C 2 CI, F 3 tSF 6 ^^6 0 



sccmtlOsc cmtCDMM.t>r>X&tel,X. SJj 
1. 3 Pa, V-f ^nj&'NV-S 5 0W, RFA'7-1 
5 0 Wfc J: o Tfi 1 3 i i: & . 

iME<J5S/D««3 4*JBjS1-4. i^^vaAJi. 
nf+^MOS - F ETfciJV vCJi. 04i.fcf A s sj" 
y£25keVT'2. 5 X 1 0 12 /cm 2 OK-XfiTM 
Jty&AU P^^/UMOS-FETtCfeVvHi, #lj 
i(i'BF 2 ^yj20keVT'l. 2 5 X 1 0 1 2 /cm 

2 cOK-XST'-f^^AtT^-r?.. 
[0029] ftR*&afc:J: iffii8Ks/D«l«3 

\,z*r-i\^7*-)v$:m$L-th. zcotztbiz. ^-rn3j 
t^-r i 3 t h«flg3 s^fius^a-o 

T^MWtC WiifS i H 4 t0 2 fcfc**i/p*iO. 0 
3slmfc0. 54s 1 m<Osi[fi£l> oTML , 4 0 
0*C<*>JlgfcTTl£*Jl 0. 2PatJ:SCVDiB:j:-j 

1 5 0 nmKS i 0 2 J&5§S3 5 £®f£-$-§ . 
[0030] ®4Kt;^rrJ:dC iii3 5tffU 

fioT**— h«BS3 3<0«BK:. IMMi3 3<0— SffclJ: 
&tMF«>:t-^3 6 -«0X y^-^(i, 

01J^.{fC 4 F 8 SOsccmWSItotML 
E73 2 Pa. RFy?7-l 2 OOWCiottTOl 

M192 6£4 *y&A-?X7 bLX . -1 Xy&AZfri 
X, SaWOS/DflUS3 7fc#JiW-S. ^<7)S/D^ 
«3 7<0^t4, CTi.(f n^^;HVIOS-FETtCt3 
V^T«, (?!J^(i"As-f^-v2r6 0keVT-3X10 15 / 
cm 2 COH-XiT-^^vaAL. pf+^MOS-F 
ETlCfcV">T{x. MM£BF 2 <?>4 *V*A 0 k e VX' 

3 x i o'5/cm 2 <nv-xm.x'4 *>mxLxmf$L-t 
*. *<oa, ssttflasMaawitfN, #H^+-e> so 
o'cxi o^-ra. 1 o o o'c i o®<7)f&}um&ft 

3 4 tJ ±V 3 7 J: T V-X/ K p>f >iS«t»(fi-r 
4. 

[0031] *<oa, ass-^jiaaLTSscojf^t 

K t»*t4^R0iiafT i (c J: 3 8 5:^ 

Kti. mar^v-o. 5kw, ^iajsi5 0-c. a 

rS;100s ccmtWU E730. 4 7Patf$ 
3 0nm(CBgJl-r'5.;i:* i T'i:& <> iXt, N 2 5:5s 1 

3 0^iacOV^I9>SRTA (Thermal Rapid Anneal) 

£hmi<r)fmm*'fr~>X-&WM3S<7>T i fc. -tii-? 
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$r4y-MMS3 2fc«rRJE3#TTi Si, <nisW 

i-r^ri>*>^U^ H-fbS^tcBISn/ST i 
*tf>»» W*tf8 0 0T:o»2<7)a&«J««: 
fr-»T£5eUfcTi Si, icoJ: 
-fctj:oti5Mt;*tJ:3C, y-MMS3 2i:, 
y'j3yl24 it^ft*&tii*uOTcoifiSaME S/ 
Di«3 7*ffiifc:S4ffl#tcaHW<HCT i S i 2 tz£& 

y-hm&32t. S/D««3 7fc**LT:*-$-5'? 

tfiNKsn/ss/D«ff3 9*ge«sn*. ^idc 

L/C^UtM K«**S/D««fcS£L-t#jafc&*lfc-* 
DIM HflKStJ:SMOS-FET<^«**^:§fL4. 

[0032105 Nic^-ri a tc, ^o^tcjnanfiiM 

4 0£7&fr$-£. ^(7)^^J14 0(i. Si0 2 «i> 

l<j±s iNst, bpsg (t'ay- o^• >-y^- 
h*7X)it(7)«it±-5tMtH. sio 2 m 
(ommiz. mutts i h 4 t o 2 t j^wiio . o 3 

slmtO. 5 4 s 1 m-CSW&U 4 0 O'CTEft 1 
0. 2PaCO^ft^{,otiI100nm{«t§. 

5 i N«l±. ffiCVDmS^WSLP-S 

1 NtCfcoTJftft-*-*. -ftcteib. mUXS i H 2 C 1 

2 fcNH 3 fcN, tfO^X&m-fixO. 05s lm, 
0. 2slm, 0. 2sl nKOsStML. ffiTJ 7 0 
Pa, jaK7 6 0 o CT-J«*5 Onm^t^TMn. 
BPSGJIfcL ^Jxtt'0 3 -TEOS (-fh^-Xf-^ 
- Jf/l^V • v-'J^-M tiS. MilfTEOS*50 

scc«T«&LT*«iftK7 2 0°C. E^34 0 P aT\ 
I50 0nm«lf|,. 
[00 3 3] ^<7)J:d^LT^3il7tJira^a4 0 

-?T1J^»3>-^^ htf-^4 1 £7gj£-r 4. HttJl"* 
T(4» #S/Dtf 3 9±C3f i'? h*-;H 1 *9 
ISLTClcOn^^i? h*-/P4 1 5rjibT±SlE*l4 2 

S. ico=J>^^ h^-;U-4 loSSSHi. «itfc« F 
8 J50sccmtMU RFA'7-J:120 0W, 

X {4' n ^-v O S - F E T(rmWLUVZH W£ {4 . A 

s>f^yi50keVC'3xl0 15 /cii z COK— 
•'fsJ-fSEAU pf-A-^HWOS-FETCO^gBfc^ 
WCli, ^R(i'BF 2 >fty*50keVt3xi 0" 
/ cm 2 cOK-X4T'-f :*yj£A-f&. ^-<7)flL N 2 #H 
««f T8 5 O'CT'3 O#<OiStt<l3M01£ff 3 . 
[ 0 0 3 4 ] -f-LT, W^^*->*9_U«5SK4 2 £ 
Jfl3lte»S4 OteJgjSLfcrjy*? b^-;P4 1 Srfflt 
T BrR*>TJMa» , BS*oW"Ctt# s / DIMS 3 9 



mA3<mm:no« £<ossi*&wi4 3iA, 

SfrfT i JSS:^ ys-y— 8kWT\ Ar £ 1 0 0 s c cm 
"CffitoU £E7J0. 4 7Pat, JKVl 0 nmfcX^'y 
^'JV/L, ^±CTiNl^ t M7-5kWT, 
ArfcN 2 t^^Wil40sccmi:20sccmt 
*fcoTttlM-S«H*T. flEftO. 4 7PaT'. If 
TOnmW^vi'lO'mCiCt-Jt, TiN/ 
T i ffim(DTimZBf&?h . * LT . Hkr-Iixoi 
£ N W (?y^f>) J.Ar.N^Hj, WF 6 
-eix-Ttl^ 2 0 0 s c cnu 3 0 0 s c c nu 50 
Osccm, 7 5 s c cmcDtiJ-£-Sri>oTgW£U *SJg 
4 5 0*C, E7J 1 0 6 4 P aTHff 4 0 0 n mkrj&J^-T 

m*. mtiISF e J50sccmm, RF^<7- 
15 0WT'. Elll. 33PaJt-?TX7fA 7 ?L 
3^^^ h#— ;U4 1 l*I<0ffiii^^SS4 3<7)^£ 
JSLTJBSieiMM 0 W±Hfc#JS3*lfc»»*oa»i 

SS ! ^JKil4 3 5r*-rS3>'^^h*-^4 l±fc:» 

i}^x±MWM4 2^m^^-yi,zBfS.-r?>. <r<o 
jjnai4 2<mmt* maa^mmzT i otas/i t 

A l £Bf&LZZixZmfecr>^7-><,zy* h'j 
7 -r K J: 4 ; -yx >y v?\,z X -> XBtfrth £ t Ifi 
T iTmScOBlSii. WilfW-4kW, j£ 
JK£&gl 5 O'C, Ar^lOOs ccmtftML, Eft 
0. 4 7Pa(:J:Sxn7^ l Jy7'tj;-)tI?3 0n 
mfcijSBWS AHWfill ffl*.ttr" 

7-22. 5kW, BScJS^aKl 5 0°C, A r S: 5 0 s c 
cmTttJ&U ffi^jO . 47PaC±S^\ , 7?ijy/ 
tCi^Til^O. 5;umtCj£J8|-f 
/TicO^JWi$:. 7tb l JV/77'f5:fflV^K7-i 

^^^t i 7^fx 7 fyy'll 01J 
Xti'BClg tClj t^^rtl^'ti6 0 s c cmt 9 0 
sccmtJi,-5tML V-f ^o^nV-1 0 0 0 
RF^7-5 0Wt. ffiTJO. 0 16PatCj:4C: 

[00 35] ZcoXoizLX. HflUcJ:**'- 
bTO*JJ:VS/D*a*»-Ht-P<iy-h»tJj:lfS/ 

Wt-fi.MOS-FETtCj;^, *»«5»?3&»»«S ilfc 

[0036] ;«J: -3 K:LT»«$fLfcim»#«IBi. 
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[0037] mmmiizts^xiz. s^uim vrnzm®, 

-fS£JS»3 8*>\ TiXfoh^Xfohft. dcO^JS 
S3 8I1T i £R&il£fctf>T«$rV*. 
[0038] i<0Safc«2(=tJV^ttt. A 

SS 3 8#£ttH 1 fctSWS&IUi 3 8 fcH&SfliJiict 

cDf£<9S i tREt/C^UiM K*Jft£-*-4ASl3 8i: 
LT. Com&fflt-i&tV—O. 5kW, j£JKSgl5 
O'C, Ar2r 1 0 0 s ccmtMU ffi^O. 4 7P 

mio^asrfifo. 

yr^IV^5 5 0'C, 3 OSf^RTAtCioTtf 
3. d<oa&Saa£i-?T:&JRJi3 8tf)C ot, ^-ft-fix 
miO^'J^g 24t. SS20>-y3yJl3 1 iOSr 
&? r -h'l;®3 2i:S:£jE£-£TCoS i 2 cOi^'J^-* 

Fi&mr*. *<oa, «SBi*ic«8tL-c*«Etf>c 

MiC^i 3 N 2 #A&5s lm 

T'flH&U Aa^y/^^TOO'C^ 3 0gf|H 
<VRT AI,z£&m2<vm%mZ'iT-oX%%.l,tzC o S i 
2 Sr^l£-r&. ZCDi/V^ VmnBf&i'ir-oXim. 

[0 0 3 9] »£01J2 fciJWCf^ 4ii38JCot 
J:-3T»J«Lfc*&-C*4*«. Zcr>&mm3 8Z. Co 
*<0±fc L< f±TtCT i Ji£#j*LfcC o/Tii,L< 
«Ti/CoC02Jg»j§i:-r CofiCTiN 
*»*LfeTi N/Co<02JIflKftfc-^&itt,-e# 

[0040] ifc. JBCLfcWtWfcfcV^TIi, HI A 
~c «fc 9 tc , m l cos' 'J 3 vJfto^fffc: s i o 

[004 1] iaLfcWfcfcV^TJSs X bl/Affianm 

[0042] -r&*>*>, ^.comnmx-ii, H7 fic*«o 

J£tt£, IBSHfcvx?JB2 50*8M:3a-5T» S&lcOv- 



^Jtie^t»Jftt6IWfc«Hlt=jfcior««JH5 OS: 

x y f- y^M^ LT 0 7 Gtejjrf i 5 £SS 1 <n is 'J 3 v 

[0043] ;«JJ£CJ: &$HSft£R9i-r& . 

CHife#J3 ] H6fciVH7£#KLTf&sJ!-r6. £<0 

RWLfcS i0 2 ft»BB2 2fcJ:oTaMW-4£fcj& J T 
itf5S5itM3fc:*JV^*>. H6A~DC 
«t 3 tc . H«Wtc{J:||Ji0iJ l coH 1 A~D TiftW L 

tikmwjM&m&zkwcsz, Ltztf-yx. me 

A~Dfc*JWC, mi A~-D£ttf&t4»#(cU:H-«f 

tetiivni, I7EtSfJ;at:, Sl«i/'J 3>if2 
4 coffin 2 4 W|*|*-£//C£ffiWfc:. SSSfcflaj 1 X"¥ft a ML 

n t mmnmmt-?* ?m 2 5 £#jr ltal a 7 f k 
2 5 wtt ffl<mz*<vifflv*9—yk m 

— (raf^^ TS<0^1C5^U3>'S2 4 

i.lfCHF 3 t0 2 i:H^75sccmi8sc 
cmSrt,ottt^LTJE736. 6Pa, ^70^7 
-1 350W, RFn7- 1 5 OWtCi&R I 

[0044] *cO&. ^SgWcfcVi-Cti. 

-rio^. sio 2 n^m5 o^mesmnzx-yxw^ 

LX. *l<0^U3>'Ji2 4<0«a5Tfc. Clc7)W^/i5 
0 tf)(fc*(C J: -5 T^JH 5 1 ZlBlR-t %> o 
[0045] *<0«, i7H^fJ:3{C, «i«T#IS 
H a 9 S i , ^AftS i , m^ H s H S i tiS^ftI5 25: 
ffi«5 lrt£«&X/C«&fc*-i. MitfS iH 4 , H 
e. N 2 (OMXifil-ffllOOsccm. 40 0s 
ccm, 2 00 s c cm^totlO. ffi7J70Pa. 

1 0WVDfttJ:otf§50nm(7)«f 
SitJ:4i|mtWi5 2*»«^-6. Z0>X?lz~i& 
fc, i^JHtSifc:J:44 i »*»5 2tt, ffi»5lrt 

[0046] USSfiRJ 1 (Ci3(tS02 FTIIL 

t H«o*tfefc: <t -j T WK-fkvx ^ if 2 5 * gHEvx 

^ t Lx^mfomfccommzfmitLxmTttmmm 

2 6*JBj*-f-4^*>«9>6LOC0S M^k^lfd. ic7)J%^, 

m^Bije^* 2 6 ^>aa5fcui. ^^^p 5 1 tmoiz 

tl, int*iW*Ji5 2*»jRUfcii:*»<9, ^co^gp 

[0047] -c-oati, mmm 1 »h2g-b5ntr 

l t mMcozm* zttzxi xmm 1 1 

<o*^ft^a^».s. «r k w?* h . f . i 
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Z'tfoZttzX*). St> 07Gj3it>'Hco^}M5 ICO 

mats i&*&mm 5 i<mmz&~>x. mmmtm 

Ji2 6«SSfK:*Jtt4^M^^<0«*tSftaWtEIjBT 

■JIM Ym<r>%>$Lrf%%ixhi><nX'fohtf, zcoisW 

[ 0 0 4 9 ] ft. _B£Ufc«"Ctt. ttffi3 9 , 3 2 Srffi* 

ittt&i'V im y zmm- h &mm 3 s t i , c 

o, fc*UiiTiiCofcL<tiTiNfcCo<7JRJi«i 

t^SNi, Pt. Au, Cu, Zr, Hf, Pd, 
W, Mo, Ta, Kt3T i N/T i O^JiflUiSrfflV^ 
£fc#-C&4. *LT. i*tfc±-5T. NiSi, N i 
2 Si, NiSi 2 , PtSi, Pt 2 Si, CuSi 
2 , ZrSi 2 , AuSij , HfSi 2 , PdSi 
2 , Pdj Si, PdSi, Pd 4 Si, Pd 3 Si, 
WSi 2 , MoSi 2 , TaSi 2 ^cOv-UlM VMi 

i o o 5 o ] ±i&Ltzmx'te. ^mfom^t lx 

MO S - FETZmjifr&W&lZ^^XffiWLfiltfZ.CQ 
[0051] 

3xh£t>^x. ^mum^coummzx^xh. mm 

X'Z&hcr>X'h&. 



[0B<OfSJii&tftBJ§] 

[Hi ] *mi£**¥m#$^<vw&me)-me>x 

(vmmwx'hh, 

SB (*tf>2) -C*4. F-Hli, *jh/eil*«0#ie 
<oBt®0-CJ>&. 

[H3] ^mzi. t ^ftmmcDmk%m<7>~&icr>jL 
Tncnwmmx'hh. 

[04 ] *%BBcJ:S^*gacO»^ffic7)-0iJcOI 
[05 ] *^(c±*iNm*»^>l8fi*«fe<0-«^)I 

mm (^(05) x'h&. Mtizx/mi, 

XS<7)|lf®0T'$>.g». 

[06] ttffltzt * ^mftmmcommjj&cDMco-m 

COIti (<t<01 ) T'$>&. A— Dti. ZtL?tl*<0& 
TM.<rMmmX'hh. 

[07] #*Pifc J: 4 ^fl^oKaWrife wflfi^HW 
OIS0 (-5-C02) E~~Ht±. m-rix-e<?0# 

jMnwmmx'hh . 

[08 ] «*O^fr^M<7)Sit*iS^XS0T'fe?.. 
2 1 2 2 rffiStSg. 2 3 I^f^/V 

24 moi-l* n>-JI. 2 5 WSHfcvx? 

1.-26 mttwmm. 27 vx? 

f, 28 ^X/I^Jg, 2 9 ^-v*;WBj£S*8. 3 0 
y-M6«K» 3 1 »2»i''j3yl s 3 2 y- 
b«fi. 3 4 ffi»KS/D«HL 3 5 f&KAL 3 6 

IMK^-JK 3 7 sil£S/D«i£. 38 & 

ml 3 9s/Dts. 40 mrntmm. a i 3^ 
??b*-;K 42 ±i», 43 «j&*&ssa. 
50 mm, 5i 52 ^mwm 
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21 



30 y-hmfkw 
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21 
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25 



21 
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[03] 
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37 



V 
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/-I — f-+ 
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34 21 34 28 



3 ? 32 36 38 
J6 24 37 L 1 J 37 if 




34 21 29 3 4 28 



^ SI < > 
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39 s/DM 32 y- hM 39 s/DM 
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30 
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